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ABSTRACT : 

PURPOSE: To automatically execute inspection approximate to human 
decision 

by finding out the matching degree of each pixel value based upon the 
weight of 

each area in a divided matrix- like character and comparing the matching 
degree 

with a prescribed reference value to judge the quality of the character. 
CONSTITUTION: A picture processing operation part 1 divides a character 

in 

each character sort to be added to an electronic parts 6 into a matrix 
consisting of the prescribed number of areas and applies weight for 
checking 

the existence of a character to each area. Then a display character on the 
electronic parts 6 is photographed by a video camera 4 as a picture 
constituted 

of plural pixels, the range of the displayed character is detected from the 
photographed picture, the character in the range is segmented and the 
segmented 

character is divided like a matrix. After finding out the matching degree 
of 

each picture element value based upon the weight of each area of the 
matrix, 
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the matching degree is compared with a prescribed reference value to judge 
the 

quality of the character. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the character check approach which checks an 
excellent article and a defective automatically by character check, such as a seal of electronic parts 
including a chip resistor, and its equipment. 
[0002] 

[Description of the Prior Art] the image which the automatic check of an alphabetic character by which 
the load was carried out to electronic parts picturized the graphic character of electronic parts with the 
video camera conventionally, and was obtained by this image pick-up — being based — the area and the 
center of gravity of each alphabetic character — measuring ~ the existence of an alphabetic character, 
and a gap part ~ lack was judged and the class of alphabetic character was judged with the characteristic 
quantity of each alphabetic character. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although it was within the limits of an excellent 
article when it was extent which in the case of the alphabetic character by which the load was carried out 
to electronic parts human being can distinguish even if there are some defects, in the Prior art, an 
ambiguous judgment called extent which human being can distinguish was difficult. Moreover, it was 
the defect which is extent which human being can distinguish even if it can judge a more different thing 
from an excellent article sample to be a defective, and even if it was within the limits of an excellent 
article, it sometimes judged with the defective plentifully. Furthermore, when it was going to judge the 
thing with the defect which is extent which human being can distinguish to the excellent article, there 
was a trouble of carrying out the misjudgment law of the defective to an excellent article depending on 
the class of alphabetic character. 

[0004] The purpose of this invention is to offer the character check approach that inspection near a 
judgment of human being can be conducted automatically, and its equipment, in view of the above- 
mentioned trouble. 
[0005] 

[Means for Solving the Problem] This invention in order to attain the above-mentioned purpose in claim 
1 It is the character check approach of inspecting the quality of the alphabetic character added on the 
surface of electronic parts. This alphabetic character is divided in the shape of [ which consists of a field 
of a predetermined number ] a matrix for every alphabetic character kind added to said electronic parts. 
While performing weighting about the existence of the existence of an alphabetic character for every 
divided this field, picturizing the graphic character of said electronic parts as an image which consists of 
two or more pixels and detecting the range of said graphic character from this image Start for every 
alphabetic character and this alphabetic character that carried out end appearance is divided in the shape 
of [ which consists of a field of said predetermined number ] a matrix. Based on said weighting for every 
field of this matrix, it asks for whenever [ about the value of each pixel / coincidence ], and the character 
check approach of judging the quality of an alphabetic character is proposed by comparing whenever 
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[ this coincidence ] with a predetermined reference value. 

[0006] Moreover, in claim 2, in the character check approach according to claim 1, binarization of the 
value of said pixel is carried out based on the existence of an alphabetic character, and when this value 
and said weighting are in agreement, the character check approach which carries out counting of the 
value of whenever [ said coincidence ] is proposed. 

[0007] Moreover, the alphabetic character in which an alphabetic character exists as said weighting in 
the character check approach according to claim 1 or 2 in claim 3 does not exist, and the character check 
approach of not performing counting of whenever [ said coincidence ] is proposed in the field by which 
weighting is carried out if it is not necessary to exist even if it sets up three kinds of things which do not 
need to exist even if an alphabetic character exists and this alphabetic character exists. 
[0008] Moreover, in claim 4, picturize the alphabetic character added on the surface of electronic parts 
as an image which consists of two or more pixels, and it sets to the character check equipment which 
judges the quality of said alphabetic character based on this image. A weighting storage means to divide 
this alphabetic character in the shape of [ which consists of a field of a predetermined number ] a matrix, 
and to memorize weighting about the existence of the existence of the this divided alphabetic character 
which was set up for every field for every alphabetic character kind added to said electronic parts, An 
alphabetic character range detection means to detect the range of said graphic character from said image, 
and the alphabetic character logging means which starts each alphabetic character from the this detected 
alphabetic character range, with a division means to divide this alphabetic character that carried out end 
appearance in the shape of [ which consists of a field of said predetermined number ] a matrix The 
character check equipment which established a judgment means to judge the quality of an alphabetic 
character is proposed by comparing with whenever [ this coincidence ], and a predetermined reference 
value an operation means to ask for whenever [ about the value of each pixel / coincidence ], based on 
said weighting for every field memorized by said weighting storage means. 

[0009] Moreover, in claim 5, in character check equipment according to claim 4, said operation means 
carries out binarization of the value of said pixel based on the existence of an alphabetic character, and 
when this value and said weighting are in agreement, it proposes the character check equipment which 
carries out counting of the value of whenever [ said coincidence ]. 

[0010] Moreover, in claim 6, it sets to character check equipment according to claim 4 or 5. While three 
kinds of things which the alphabetic character in which an alphabetic character exists does not exist in 
said weighting storage means as weighting, and do not need to exist even if an alphabetic character 
exists are set up In the field by which weighting is carried out if it is not necessary to exist even if this 
alphabetic character exists, said operation means proposes the character check equipment which does 
not perform counting of whenever [ said coincidence ]. 

[001 1] Moreover, in claim 7, in claims 4 and 5 or character check equipment given in six, it has the 
lighting system which illuminates the alphabetic character, field of said electronic parts, and this lighting 
system proposes the character check equipment which consists of the ring- like first illuminator, and the 
two parallel straight-line-like second illuminator. 
[0012] 

[Function] According to claim 1 of this invention, for every alphabetic character kind added to 
electronic parts, it is divided in the shape of [ which this alphabetic character becomes from the field of a 
predetermined number ] a matrix, and weighting about the existence of the existence of an alphabetic 
character is performed for every this divided field. While the graphic character of said electronic parts is 
picturized after such a setup as an image which consists of two or more pixels and the range of said 
graphic character is detected from this image, this each alphabetic character within the limits is started, 
and this alphabetic character by which end appearance was carried out is divided in the shape of [ which 
consists of a field of said predetermined number ] a matrix. Subsequently, after whenever [ about the 
value of each pixel / coincidence ] is called for based on said weighting for every field of this matrix, 
whenever [ this coincidence ] is compared with a predetermined reference value, and the quality of an 
alphabetic character is judged. 

[0013] For example, two or more basic patterns are produced for every alphabetic character kind, this 
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basic pattern is compared with the alphabetic character to inspect, and inspection of an alphabetic 
character is conducted at a rate these [ whose ] correspond. Here, in case the alphabetic character 
inspected by carrying out weighting to the configuration dot within each matrix divided into mxn of a 
basic pattern (pixel) is compared with a basic pattern, it can judge with the value of weighting whether it 
can distinguish as an alphabetic character which corresponds even if the pixel of the part is missing. 
Therefore, about whether in the alphabetic character used as the basic pattern of an alphabetic character, 
and a subject of examination, all the matrices of mxn are in agreement, and a part (pixel) important in 
order to distinguish the alphabetic character which does not judge but serves as a subject of examination 
as an applicable alphabetic character, it becomes possible to inspect severely. Therefore, if it can 
distinguish as a corresponding alphabetic character, it will become possible to carry out inspection near 
a judgment of human being of going into the range of an excellent article. 

[0014] Moreover, according to claim 2, binarization of the value of said pixel is carried out based on the 
existence of an alphabetic character. For example, when it is the pixel which does not constitute "1" and 
an alphabetic character when it is the pixel which constitutes an alphabetic character, binarization is 
carried out as "0." When this value by which binarization was carried out and said weighting are in 
agreement, counting of the value of whenever [ said coincidence ] is carried out. For example, when the 
alphabetic character existed, the pixel which has the value of "1" in the field by which weighting was 
carried out was detected, the value of whenever [ said coincidence ] counts up only "1", an alphabetic 
character did not exist and the pixel which has the value of "0" in the field by which weighting was 
carried out is detected, the value of whenever [ said coincidence ] counts up only "1." Thereby, also 
when [ of an alphabetic character ] an alphabetic character transforms a part by lack, blot of ink, etc., the 
judgment near viewing by human being can be performed. 

[0015] Moreover, three kinds of things which according to claim 3 the alphabetic character in which an 
alphabetic character exists does not exist as said weighting, and do not need to exist even if an 
alphabetic character exists are set up, and counting of whenever [ said coincidence ] is not performed in 
the field by which weighting is carried out if it is not necessary to exist even if this alphabetic character 
exists. 

[0016] Moreover, according to claim 4, weighting about the existence of the existence of the alphabetic 
character set up for every field which divided this alphabetic character with the weighting storage means 
in the shape of [ which consists of a field of a predetermined number ] a matrix for every alphabetic 
character kind added to electronic parts is memorized. Moreover, the range of said graphic character is 
detected by the alphabetic character range detection means from said image, and each alphabetic 
character is started by the alphabetic character logging means from the this detected alphabetic character 
range. This alphabetic character by which end appearance was carried out is divided in the shape of 
[ which consists of a field of said predetermined number with a division means ] a matrix, and whenever 
[ about the value of each pixel / coincidence ] is called for based on said weighting for every field 
memorized by said weighting storage means with the operation means. Furthermore, by the judgment 
means, whenever [ this coincidence ] is compared with a predetermined reference value, and the quality 
of an alphabetic character is judged. 

[0017] Moreover, according to claim 5, based on the existence of an alphabetic character, binarization of 
the value of said pixel is carried out by said operation means, and when this value and said weighting 
are in agreement, counting of the value of whenever [ said coincidence ] is carried out. 
[0018] Moreover, three kinds of things which according to claim 6 the alphabetic character in which an 
alphabetic character exists does not exist in said weighting storage means as weighting, and do not need 
to exist even if an alphabetic character exists are set up, and counting of whenever [ by said operation 
means / said coincidence ] is not performed in the field by which weighting is carried out if it is not 
necessary to exist even if this alphabetic character exists. 

[0019] Moreover, according to claim 7, in case it consists of the ring- like first illuminator, and the two 
parallel straight-line-like second illuminator, and it has the lighting system which illuminates the 
alphabetic character field of said electronic parts, for example, said graphic-character range is detected, 
said first illuminator is used, and in case an alphabetic character is started, said second illuminator is 
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used. 
[0020] 

[Example] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 is the 
block diagram showing the character check equipment of one example of this invention. In drawing, 1 is 
image-processing operation part and electronic parts with which in an indicator and 4 a video camera 
and 5 become a lighting system and 6 becomes [ 2 / an image memory and 3 ] a subject of examination. 
[0021] The image-processing operation part 1 picturizes alphabetic characters, such as resistance sealed 
by electronic parts 6 with the video camera 4, illuminating electronic parts 6 with a lighting system 5, 
and memorizes the image obtained by this to an image memory 2. Then, based on the image memorized 
to the image memory 2, by processing mentioned later, a seal alphabetic character judges whether it is in 
agreement with the alphabetic character memorized beforehand, and displays this result on a drop 3. 
[0022] As shown in drawing 2 , the lighting system 5 had cylindrical shape-like frame 5a, and equips the 
interior with 5d (LED) of light emitting diodes arranged in the shape of a straight line at the 
predetermined direction both sides of the outside of two or more light emitting diode (LED) 5c arranged 
in the shape of a ring around camera wearing hole 5b formed in the center section, and such light 
emitting diode (LED) 5c, respectively. Such light emitting diode (LED) 5c and 5d (LED) of light 
emitting diodes are properly used by processing which recognizes the alphabetic character added to 
electronic parts 6. 

[0023] Electronic parts 6 have an abbreviation rectangular parallelepiped configuration, as shown in 
drawing 3 , terminal electrode 6a is formed in the longitudinal direction both ends, and the triple digits 
which express resistance with a top-face center section are sealed. 

[0024] Next, it explains based on the flow chart which shows processing actuation of the character 
check in this example which consists of the above-mentioned configuration to drawing 4 . if, as for the 
image-processing operation part 1, electronic parts 6 are laid in a predetermined location — light 
emitting diode (LED) 5c of a lighting system 5 - electronic parts - illuminating (SA1) - the static 
image of electronic parts 6 is picturized with a video camera 4 (SA2). 

[0025] By this, as shown in drawing 5 , the image to which the part (alphabetic character range) CE of 
the outline in which an alphabetic character is located was floated can be obtained, and the alphabetic 
character range CE can be detected (SA3). 

[0026] then, the image-processing operation part 1 - 5d (LED) of light emitting diodes of a lighting 
system 5 — electronic parts 6 ~ illuminating (SA4) ~ the static image of electronic parts 6 is picturized 
with a video camera 4 (SA5). 

[0027] The image to which the alphabetic character as shown in drawing 6 was floated by this can be 
obtained, and the character position can be detected. 

[0028] Next binarization of the obtained image data is carried out (SA6), and each character position is 
detected (SA7). 

[0029] Subsequently, each alphabetic character is started (SA8), and each started alphabetic character is 
divided in the shape of [ of a longitudinal direction 4 and a lengthwise direction 5 ] a matrix, as shown 
in drawing 7 (SA9). In each of this divided field ER, as shown in drawing 8 , the pixel P beside [ 90 ] 
vertical 90x is contained. The pixel from which the digital value of these pixels constitutes an alphabetic 
character has the value of "1", and the pixel which does not constitute an alphabetic character has the 
value of "0." 

[0030] Here, in each field divided in the shape of a matrix, weighting is made for every alphabetic 
character kind. For example, it sets to the alphabetic character "3" shown in drawing 7 . As shown in 
drawing 9 , weighting of "2", "1", "1", "2", "0", "0", "2", "1", "0", "2", "1", "1", "0", "0", "2", "1", "2", 
" 1 ", " 1 ", and " 1 " be made by order from the field of "A-l " to the field of "E-4". This weighting "0" 
means that the pixel which constitutes an alphabetic character does not exist, and "1" means that the 
pixel which constitutes an alphabetic character exists, and it means that it is not necessary to exist even 
if the pixel from which "2" constitutes an alphabetic character exists. 

[0031] Moreover, two or more sorts of weighting is set up for every alphabetic character. For example, 
about the alphabetic character of "3", three kinds of weighting shown in drawing 10 other than 
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weighting shown in drawing 9 is set up. 

[0032] The image-processing operation part 1 carries out counting of whenever [ coincidence ] using 
two or more sorts of weighting patterns beforehand set up in the started alphabetic character (SA10), and 
it recognizes an alphabetic character to be examined as "good" noting that it is the alphabetic character 
of the weighting pattern used as whenever [ coincidence / which becomes beyond a predetermined 
reference value ]. 

[0033] Counting of whenever [ coincidence ] is performed as follows. That is, when the pixel which has 
the value of "1" exists in the field of weighting "1", only "1" increases whenever [ coincidence ], and 
when the pixel which has the value of "0" in the field of weighting "0" exists, only "1" increases 
whenever [ coincidence ]. Moreover, since it is not necessary to exist even if the pixel which constitutes 
an alphabetic character exists, as the field of weighting "2" was described previously, it does not 
contribute to counting of whenever [ coincidence ]. 

[0034] By this, in the pixel unit which constitutes an alphabetic character, since the quality of an 
alphabetic character can be judged It does not judge whether in the alphabetic character used as the basic 
pattern of an alphabetic character, and a subject of examination, all the matrices of mxn are in 
agreement. If it becomes possible to inspect severely about an important part (pixel) and can distinguish 
as a corresponding alphabetic character in order to distinguish the alphabetic character used as a subject 
of examination as an applicable alphabetic character, inspection near a judgment of human being of 
going into the range of an excellent article can be carried out. 

[0035] Furthermore, since the field of weighting "2" is prepared, also when [ of an alphabetic character ] 
an alphabetic character transforms a part by lack, blot of ink, etc., the judgment near viewing by human 
being can be performed. 

[0036] Thus, the quality of an alphabetic character is judged by weighting (SA1 1), and when all the 
alphabetic characters added to electronic parts 6 are judged to be "good", let the comprehensive 
judgment be "good." This judgment result is displayed on a drop 3 (SA12). 

[0037] In addition, the number of partitions of a matrix, the set point of weighting, etc. are not limited to 

the thing of this example. 

[0038] 

[Effect of the Invention] As explained above, according to the character check approach of this 
invention according to claim 1 By carrying out weighting to each field within the matrix divided into 
two or more fields Since it can judge with the value of weighting whether it can distinguish as an 
alphabetic character which corresponds even if the pixel of the part of arbitration is missing in case the 
alphabetic character used as a subject of examination is compared with a basic pattern About a part 
(pixel) important in order to distinguish the alphabetic character used as a subject of examination as an 
applicable alphabetic character, it becomes possible to inspect severely and inspection near a judgment 
of human being can be conducted automatically. 

[0039] moreover - according to the character check approach according to claim 2 ~ the above- 
mentioned effectiveness ~ in addition — since binarization of the value of said pixel is carried out based 
on the existence of an alphabetic character, and counting of the value of whenever [ said coincidence ] is 
carried out when this value and said weighting are in agreement ~ a part of alphabetic character ~ also 
when an alphabetic character deforms by lack, blot of ink, etc., the judgment near viewing by human 
being can be performed. 

[0040] According to the character check approach according to claim 3, it adds to the above-mentioned 
effectiveness. Moreover, as said weighting Since counting of whenever [ said coincidence ] is not 
performed in the field by which weighting is carried out unless it is necessary to exist, even if three 
kinds of things which the alphabetic character in which an alphabetic character exists does not exist, and 
do not need to exist even if an alphabetic character exists are set up and this alphabetic character exists 
Some ambiguities can be given to an inspection judging. 

[0041] Moreover, by carrying out weighting to each field within the matrix divided into two or more 
fields according to character check equipment according to claim 4 Since it can judge with the value of 
weighting whether it can distinguish as an alphabetic character which corresponds even if the pixel of 
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the part of arbitration is missing in case the alphabetic character used as a subject of examination is 
compared with a basic pattern About a part (pixel) important in order to distinguish the alphabetic 
character used as a subject of examination as an applicable alphabetic character, it becomes possible to 
inspect severely and inspection near a judgment of human being can be conducted automatically. 
[0042] moreover ~ according to character check equipment according to claim 5 — the above-mentioned 
effectiveness — in addition — since binarization of the value of said pixel is carried out based on the 
existence of an alphabetic character, and counting of the value of whenever [ said coincidence ] is 
carried out when this value and said weighting are in agreement ~ a part of alphabetic character ~ also 
when an alphabetic character deforms by lack, blot of ink, etc., the judgment near viewing by human 
being can be performed. 

[0043] According to character check equipment according to claim 6, it adds to the above-mentioned 
effectiveness. Moreover, as said weighting Since counting of whenever [ said coincidence ] is not 
performed in the field by which weighting is carried out unless it is necessary to exist, even if three 
kinds of things which the alphabetic character in which an alphabetic character exists does not exist, and 
do not need to exist even if an alphabetic character exists are set up and this alphabetic character exists 
Some ambiguities can be given to an inspection judging. 

[0044] Moreover, according to character check equipment according to claim 7, what was suitable for 
each as an illuminator used in case the illuminator used in case said graphic-character range is detected, 
and an alphabetic character are started can be used, and alphabetic character detection can be performed 
correctly. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing one example of this invention 

[Drawing 2] The block diagram showing the lighting system in one example of this invention 

[Drawing 3] Drawing showing the electronic parts to be examined in one example of this invention 

[Drawing 4] The flow chart explaining the inspection approach of one example of this invention 

[Drawing 5] Drawing explaining the alphabetic character field detection approach in one example of this 

invention 

[Drawing 6] Drawing explaining the alphabetic character detection approach in one example of this 
invention 

[Drawing 7] Drawing explaining the matrix division in one example of this invention 

[Drawing 8] Drawing explaining the number-of-dots-for-character-on-soft-copy pixel in one example of 

this invention 

[Drawing 9] Drawing explaining weighting in one example of this invention 

[Drawing 10] Drawing explaining the example of weighting in one example of this invention 

[Description of Notations] 

1 [ — A video camera, 5 / - A lighting system, 5a / ~ A frame, 5b / - A camera wearing hole, 5c, 5d / - 
Light emitting diode (LED), 61 - Electronic parts, 6a / - A terminal electrode, CE / ~ The alphabetic 
character range, ER / ~ A field, P / -- Pixel. ] ~ Image-processing operation part, 2 ~ An image 
memory, 3 — An indicator, 4 

[Translation done.] 
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